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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a simply- 
constituted wide angle zoom lens whose whole viewing 
angle is >70° at a wide angle end, and also, whose 
variable power ratio becomes more than 2.5-power, and 
to provide an image pickup device using the wide angle 
zoom lens. 

SOLUTION: As for the zoom lens which is constituted of 
a 1st lens group G1 whose refracting power is positive, 
and a 2nd lens group G2 whose refracting power is 
negative arranged in order from the object side, and 
capable of varying the power by changing a distance 
between two lens groups, the 1st lens group G1 is 
constituted of a 1 st lens L1 1 , that is, an only negative 
lens arranged closest to the object, and at least three 
positive lenses L12, L13 and L14 arranged at air 
intervals in order toward the image side of the 1st lens 
L1 1 , and all the lenses L1 1 , L1 2, L1 3 and L1 4 
constituting the 1st lens group G1 are respectively 
formed of a single lens. 
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d 5 =4.3295 
r 6 = -21.0738 

d 6 = 0.3000 
r 7 = 54.2094 

d 7 =5.4283 
r 8 = -13.3000 

d 8 =1 
r 9=~ (EDM) 
d 9 = ( pJS) 

r 10= -228.6806 

d 10= 4.0389 
r 11= -15.6666 

d 11= 0,3000 
r 12= -23.4751 

d 12= 1,1000 
r 13= -104,9397 

d 13= 4.1325 
r 14= -12.0000 

d 14= 1.8000 
r 15= -97.7837 

dl5= b f 



(8) 



n 1 =1.79952 l> 1 =42,22 



n 3 =1.52542 t>3 = 55,78 



n 5 =1.48749 i> 5 = 70,23 



n 7 =1,48749 f 7 =70,23 



ttM2 0 0 1-343586 

14 



n 10= 1,48749 



n 12 = 1.69680 



n 14= 1.69680 



30 



t> 10= 70,23 



fl2= 55,53 



U14= 55,53 



5t3ffi 

k = 0.0000 

AC, = 0,0000X10* 

AC, =-6.2784X10" 

[0 05 7] 















45,7 


89.1 


d 9 


13.20496 


6.77787 


1,4W>00 


b f 


7.18081 


25.25367 


71. 87&50 


« (" ) 


38.1 


26.0 


13.8 


P n o 


5.7 


ft.5 


11,7 



SEftht : 3,08 
[0058] SMi 

[0 05 9] *IWfcfl<0l£fcX--Ab:>Xli, 05tc^ 



AC, =-l,8091xicr* AC« = -l,4262X icr * 



>^1G 1 ifiOS*r**>fl1* ^>M2U>XfifG2ir- 

o-c^&o fcte. ©5+. Stefi*)-cfc&o mi 
40 SG l I*, MtMOtte. Sfri l->xl ni. 3ft 
OEl^XL l 2, LI 3, L I 4£T<HMS3*Vt^ 
&, JKlU^Llltt. SI u>XWGl«c*>c*rit 

3ft©iEix>XL l 2, LI 3, L l 4t*. ^ 

>*B?Gl£mi£**&Ctt^U>XLl l, Ll2, 

l i 3, Li r^xm^yxx'vt^rix^^ 

[0 06 0] £2U>XBG2li, IE 
^fl«>Ja*r*«:Sr*3te©U>XLa l. L2 2, l 

50 2 3-c*»jasn-cc*& 0 



15 

[0 06 1 ]**:, ftft<DVl,X7-*tlC.m?&*>iC., 



(9) WM2 0 0 1-343586 

16 



[0063] 



r 1 = - 



-24,291? 
d 1 =2,9256 
: 32,1548 
d 2 =0,6573 

25,5343 amm 

d 3 = 2.3000 
29.5368 
d 4 =0,4101 
: 39,4901 

d 5 =4,4116 
: -21.7524 

d 6 = 0,3000 
: 53,9751 

d 7 = 5,3218 
=-13,3000 

d 8 =1 
:co (13 DM) 
d9 = <pj&> 
r 10= 227,8759 

d 10= 4.0397 
r 11= -15.7077 

d 11=0.3000 
r 12= -23.5930 

d 12=1,1000 
r 13= 110,2801 

d 13= 4.1298 
r 14= -12 .0000 

d 14=1.8000 
r 15= -95.5993 
dl5= b f 



r 2 = : 



r3 = ; 



r 4 = ; 



r 5 = 



r 6 = - 



r 1 



r e = - 



r 9 = < 



k =0.0000 

AC» =0,0000Xi(f 
AC, =-6.1087X10-* 
[0 06 4] X-J*7~* 



n 1 =1.79952 



n 3 =1.52542 



n 5 =1.48749 



n 7 =1.48749 



f 1 =42.22 



f 3 = 55.78 



t> 5 =70,23 



f 7 =70,23 



n 10=1,48749 



n 12= 1,69680 



n 14= 1.69680 



t>10= 70,23 



H2 = 55,53 



f 14= 55.53 



AC i =-l,7<365Xl<T 4 AC* = -1.3885XiCT* 



17 







4-ia 


9318 




28,9 


46*0 


78.3 


d 9 


11 1667S 


6. 70712 


2. 19181 


b f 


7. 13661 


25.41474 


60. 00558 


* C ) 


38.1 


25.8 


15.6 


F no 


5,7 


3*5 


10.3 



£f31t : 2.71 

[0065] jWW5 10 

>x«^^r^(cjs^ffi®@r'*«), ootid; a 

[0066] #|«fe0*<^ftX-AU>Xli t @6K^ 

>xrigi &Aan«A«irr*«i':/X8G2£-c 

jEI/>XL12. Ll3, LMi-Cw^tltC^o 
Ml U>XL1 11*, Ml U>X8GltCtot^BSt-0* 



(10) #832 0 0 1-34 3586 

18 

h. 3teOIEb>XLl2, LI 3. L 1 4 (i. -ttl-e 

n^srais^^wcEa^nrc^^ sfc, mi u>x 

»G 1 *«l*T*cn&©l/>XL 11. L 1 2. LI 

3. li 41*. **r*^>xtHfcMnTi*a. 

[0 06 7] *2U>XtfG2l*, ttfttbfcfclfcte, iE 
*A^ttft£irr*3t*0U>XL2 1. L2 2, L 

2 3-c«Mt3*vci** 0 

[0 06 8] &&DV^XT-fitCm?£5lC, 

2. 5tt«rai^Cl^ 0 *fc, »ll/>»Glft ± 
ga*ft^(D*«feO'CC^o Ml U>X»G 

£ik*r &#8b«ie u > x l 1 1 <o«j(*ftto®c ?§ o , 

1 U>X»G 1 tt, #i*ifi«:irr*iEU>XL 1 1**7' 

[0069] arc, ^mncc^^cftx-A b>x 



r 1 = - 



-24.4210 
d 1 =2.9800 
: 51,1635 
d 2 =0.4496 

d 3 = 2.3000 
: 35.0592 

d 4 =0.6093 
: 355.3994 

d 5 =2.7887 
: -22.3932 

d 6 =1.3343 
= 49.3034 

d 7 =5.1349 
: -13,1547 
d 8 =1.0000 

= ~ (MOB) 
d9 = (lijjg) 

r 10= -259, 5757 

d 10= 4.0024 
f 11= -15.4972 

d 11=0.3000 
r 12= -22.3595 

d 12=1.1000 
r 13= -124,0111 

d 13= 3.9989 
f 14= -12,1530 



r 2- 



r 3: 



r 4 = 



r 5 = : 



r a = 



r 7 = 



r 8 = - 



r 9 = < 



n 1 =1.80440 



n 3 =1,52542 



n 5 =1,51633 



n 7 =1.51633 



* 1 = 39.59 



t>3 = 55.76 



*5 =64,14 



* 7 = 64,14 



n 10= 1.48749 



n 12=1.69680 



f 10=70,23 



t>12= 55,53 



[0070] 



19 

d 14= 1.8000 
r 15= -88.8217 
dl5=b f 

k = o.oooo 

ACi = O.OOOOX10» 
AC, =-6.1087X10" 



01) 



1114=1.69680 



2 00 1-343586 
20 



fl4= 55.53 



[007 1 ] X-Af-i? 









; 




29.0 


50*2 


8fcl 


d 9 


12.77550 


5. 54481 


1. 23674 


b f 


6.89190 


29.28964 


70.27398 


* r ) 


38.1 


23.8 


1X8 


Foe 


S.8 


8-4 


11,5 



Stfflfcb: 3.07 

[0072] mme 

m 7 &*&WZ «J:4l£ftX-AU> X©j* 6 *fiiit?to U 

[0073] **te0*G>l£fcX-A u >Xti, 0 7 tciji 
>*KGl <t.il©®llfA*W^»2U>X8G2iT l 

*&s*vci>-c. cn^2o<Du>x?fG 1 , G2<ora 
^rc^o ft*?. H7*. st*eo-c*<>o an i^>x 

WGllt, WWJlOMC. *1U>XL1 li. 3& 
©El>XL12, LI 3. L14«*WtStVCl* 

ipiu>xli i it. .Ki u>xiGi^^tii* 



AC, =-1.7665XlOT 4 AC ( = -1. 3885X 10" • 



r^^o 3ftC0lEU>XL 1 2, LI 3, L144*. •£ 

>X8fGl£»SW*C*l*<*U>XLl 1, LI 2, 
L 1 3, LI 4**, t^fU>Xt««$nt(r^ 

[0074] »2U>XBG2tt, ttffllfrfclRte, E 
U>XL2 li. «U>XL2 2ir-|fMSdn'C<r'4>o 

[0 07 5] *fc, &j^u>X^-*tc*t-J;5fc, 

20 2. 5tt*tt*Tl'&« *3fc, »ll/^X»Gl«, ± 
Sa*1*^(l)**fcL^l'& 0 Ml U>X»G 

*fc> 5S2i/>X#G2ti, iEi/>XL2 1 cotott 

30 [0076] *3fdlMCC]Mft*l£AX-- A U >X 

[0077] 



r 1 = 



r 2 = 



r 3 = 



r 4 = 



r 5 = 



r 6 = 



r 7 = 



r8 = 



r 9 = 



-24,8564 

d 1 =3.1663 

25.7838 

d 2 = 0.2463 

27,6541 

d 3 =2.1289 

40.1702 (##M) 

d 4 =0.4329 

31.0049 

d 5 = 2.9066 

-25.7932 

d 6 =0.2892 

55.4266 

d 7 = 7.5628 

-12.1423 

d 8 =1.0000 



n 1 =1.79952 



n 3 =1.52542 



t> 1 =42.22 



f 3 = 55.78 



n 5 =1.51633 f 5 = 64.14 



n 7 =1.48749 



f 7 =70.23 



[0 078] 



<i9= <sj3:> 

r 10= -40,6204 (#i*ffi> 

d 10= 2.9057 
r 11= -28.0454 

d 11=6,1190 
f 12= 10.2107 

d 12= 1.8000 
r 13= 37.8850 

dl3= b f 



m4m 

k = o.oooo 

AC, =1.9080X10T 4 

m\ OH 
k = 0.0000 

AC, =5,77O5Xl0r* 



<12) 



n 10= 1.52542 



n 12= 1,74320 



10 



MR 2 0 01-343586 
22 



t>10= 55,78 



l> 12= 49, 34 



[0 07 9] X-J*?-Z 







*W 


S1S« 






41.8 


77.4 


d 9 


12.77941 


7.69942 


2.41129 | 


b r 


& 481 85 


19.72581 


56, 52462 


« (• ) 


37.9 


28*0 


15.8 


F n o 


5.7 


7.e 


10.2 j 



30 



i£9fcfc : 2,67 
[0080] lftff7 

@ 8 t**JM!K «fc<>l£AX-^U> X©» 7 &fe Fto u 

[0 08 1 ] 440kH«Mt:flX^Ab>Xlt t 08K^ 
>xkg i £.ft©ja*tfj*?rr*»2 uvxsg 2ir 

BGlIt, WtflUQJKe. »1U>XL1 li. 3ft 
0£U>XL12, LIS, L 1 4 t<Cflbft34vCl» 

r 1 = -17.1295 

d 1 = 3.3221 n 1 =1.80440 
r 2 = 92.5269 

d 2 =0.3838 
r 3 = 139,1984 

d 3 =2,3000 n 3 =1,52542 

r 4= -269.2381<#l*fffl> 

d 4 =0.7424 
r 5 = 64,5219 

d 5 =2.2918 n 5 =1.48749 



AC* =6.4615X10-' AC, = 1.7481X 10T ■ 



AC* =2.3098X10'' AC* =4,1942X10T S 

**. #\ U>XL1 It*. ilU>X|fCl«:^« 

20 U^c 3fe<Z>iEU>XL 1 2, L13, L14&, ^ 

>X^fGl<Srmi5£-r^c:n^U>XLl 1, L12, 
LI 3, L 144*. T^*U>XX'«&<£n^>*o 
[0 08 2] ^2U>XPG2li, W*«I*>&IB<C, H 
iE.m0OS*f**ST*3tt©U>XL2 1, L 2 2, L 

[0 08 3] f&idtoU>XT-*iCStt«fc$iC, 

^tofloifcftx-Ai^xw:, j£*4dr'0>*iift^7 

2. 5te**a*.Tt>£o »1^>XS¥G1^ ± 

*{kr&#M*iEu>XLl 2<D#«K3[)iBfc:Sl/, fi 

*. 

[0 08 4] SctC, ^Hiincc^«ll2:AX-AU>X 



f 1 = 39, 59 



* 3 = 55,78 



f 5 =70,23 



r 6 = -25,9828 

d 6 =1.0228 

r 7= 29.1531 

d 7 = 5.3882 

r 8 = -16.1758 

d 8 =1.0000 

r 9 = « (fcOffi) 
d9 = <*J3:> 

r 10= 498.4803 

d 10=1.3000 
r 11= 33.0024 

d 11= 0.5000 
r 12= 58.3860 

d 12= 3.0384 
r 13= -43.6164 

d 13= 4.7739 
r 14= -13.7242 

d 14= 1,8000 
r 15= -82.1496 

dis=b f 



(13) 



n 7 =1.51633 t/ 7 =64.14 



ttH2 0 0 1-343586 

24 



n 10=1.71999 H0= 50,22 



n 12= 1.51742 fl2= 52.43 



n 14= 1,71999 t>14= 50,22 



[0085] 



314 fli 
k = o.oooo 

AC, =9,7729X1(7* 

[0 08 6] X-Ar-* 



AC, 













29.0 


48.0 


83.2 


d 9 


12,912$! 


6. 28188 


2. 01974 


b f 


6*28188 


27.36545 


63. 64564 


« C ) 


37.5 


24.8 


14.7 


Poo 


5,7 


8.3 


10.6 



3t»Ifc; 2,87 
[0087] gttgjj 

m 9 «**APiifc j: -6 j£ ft a u isxvm 8 ntsno u 

[0 08 8] **Jfe0Kw£ftX-AU>XJt, @9K* 
>XffGl £JUMffA£1Tr&ff2U>XftG2&t l 

b* * f t s tt * e <t r-Sfi ^ c ± jw-c * & cfc 5 tc * 

BGlIt fefiMMOJflfc. 11U>XL1U. 3ft 
<DiEU>XL12, LI 3. Ll4t-C«WlSnxi> 



-4. 1226X10*' AC, =1.0008X10" 

*XV*o 3R©IU>XL12, LI 3, LMtt, * 

^IG1^» &C*l*><7>U>*'L 1 1, LI 2, 

LI 3. LI 4a, r^fu^x^sntc^o 
30 [ o o 8 9 ] m 2 u >xm g 2 tt, ttitflfr&ate, * 

f *3tt<J[>u>XL2 1. L2 2, L2 3r'»R£^nr 

[0090] */c, ^itou^x^-^tc^-rjc^tc, 

2. *fc, *1U^X»G1^ ± 

O ±fia^fr^(3)**fcOT"C^o &i u>x 

»Gllt #M4Wt5EU>XL 1 2>»:/£X* 9 

*fc. »2U>XBG2tt. iEU>XL2 2«>1»f*flto 
[0 09 1 ] :*fcr, *Htti?Htc^6l£ftX-Ab>x 



[0092] 



r 1 =-25.6473 

d I =2,8579 
r 2 = 25.6473 

d 2 =0,4174 
r 3 = 29.8690 

d 3 =2.0562 
r 4 = 45.3902 imtW) 

d 4 =0.8598 
f 5 = 43.9457 

d 5 = 2.8234 
r 6 = -23.1161 

d 6 = 0.2672 
r 7 = 72.8705 

d 7 = 8.0385 
r 8 = -12.1656 

d 8 =1.0000 

r 9=~ (mm 

d 9 = <"5J&> 

r 10= -90.2176 

d 10= 2.7488 
r 11= -46.7282 

dU= 0.4711 
r 12= -39,7938 

d 12 = 1.8597 
r 13= -24.7956 

d 13=4.1137 
r 14= -11.5049 

d 14=1,8000 
r 15= -109.9862 

di5= b f 



(14) 



n 1 =1.79952 



#032 0 0 1 -343586 

26 



f I =42.22 



n 3 =1.52542 t>3 = 55.78 



n 5 =1.51633 t>5 = 64.14 



n 7 =1.48749 t> 7 =70.23 



n 10=1.52542 ta0= 55.78 



n 12=1.48749 fl2= 70,23 



n 14=1,74320 v 14= 49, 34 



k =0.0000 

ail om 
k = 0.0000 

AC, =4,5O90X10T > 
[0 09 3] X-i*T-5* 



AC* =4.5858X10" AC, =2,0579X1^' 



AC. 





£4fc 


+ ■ 






29*0 


49.1 


85.7 


d 9 


13.89944 


S. 48384 


1.93303 


b i 


7. 11678 


28. 78177 


68. 10913 


« C ) 


37.7 


24.2 


14.3 


f DO 


5,7 


7.7 


11.3 



&13tb; 2.96 
[0094] gggjg 



-6,2618X10*' AC, =3.1309X10-* 

40 [0095] ^JS«<wKftX-Ai/>XI*, B 1 0 cc 
U>XCfG 1 tm.vmtirJjZTl'f&l&Z U>A'S?G2 ± 
Bpg-fcStftd C i T* «*fr 5 C <WC* * J: 5 K 

^o*ci^o mio^ $\m*>x$>&. mi u 

>XtfGll*. ttttftUrOlBtc, 311 b>XL 1 1 
3feCDJEU>XLl2, LI 3, LUi^nt 
l"S, HI u>XL 1 It* 5U u>XBGlK^t 

50 A^tfKff2j-$$*tTt'&, 3fe<">IEU>XL 1 2. Ll 



27 



3, li 4i*. -en-en^suas^^riea^rirc 

Lll, LI 2, LI 3, Ll4ti r^X^V^XX 

[0 09 6] *2U>XtfG2U:, ttfM^&WK, IE 
^C0/3*/r^£iTr£3ft<Z)U>XL2 1. L2 2, L 

[0 09 7] *fc % fei^U>X7 t -^tC^TJ:^tC, 

o* )u±tUZ<k J }u:#&ztixi>z. *fc> £te*tt* 10 

r 1 = -17,0345 

d 1 =1.8200 n 1 =1.83400 
r 2 = -209,5024 

d 2 = 0.3000 
r 3 = 45.0005 

d 3 = 5.7600 n 3 =1.51633 
r 4 = -53.2072 

d 4 =1.0900 



(15) WH2 0 0 1 -343586 

28 

U>XL 1 It*. ±sa&tti£(2)£?8fcl>'C £6 

tc. »iu>xi?Gilt 1&kfrh9i®w=t<ic~?tix 
Birr*^<?>#niK:atftr*#*B«:Eu>XL 1 2© 

iEu>xLi2#7 5x*?*xft*B£3ft, ar?. .lis 

&ttS£(4)**fe{y-Ct>* 0 

[ 0 0 9 8 ] **ttW«C^*l£AX- A u >X 



[0099] 



r 5 = -103,7045 <#J*ffi) 
d 5 =2.3000 

r 6 = -54.9617 

d 6 = 0.5000 

r 7 =26.1908 

d 7 =4.1000 

r 8 = -17.0214 

d 8 =1.0000 
r 9 = «> (K91B) 

d9= 
r 10= -70.1810 

d 10= 2.8000 
r 11= -23.6668 

d 11=0.3500 
r 12= -51.3343 

d 12= 1.4000 
r 13= -220,2378 

d 13= 4.4200 
r 14= -13.8417 

d 14= 1.7200 
r 15= -491.4345 

di5= b f 



n 5 =1.52542 



V 1 = 37.16 



f 3 =64,14 



i>5 = 55,78 



n 7 =1.48749 l>7 = 70,23 



n 10=1.51633 



n 12 = 1.53172 



n 14=1.71300 



H0= 64,14 



l>12 = 48,84 



b 14= 53,87 



k = 0.0000 

AC, =-7,2377X10-' 
[0 100] X-Ar-5? 



AC* = -4.4771X10- ? AC, =-1.6741X10"" 



29 





£*« 








2$, 97 


54.43 


77. 19 


d 9 


14,30 




2. 50 


b f 


5.77 


32. 15 


55.73 


- C ) 


37. 14 


21.91 


15.78 


F Q o 


5.79 


8-73 


9. 73 



(16) #032 0 0 1 -34 3586 

30 





(11 


*** 

(2> 


(2) 


Aft* 

(4) 


(5) 


A** 

(5) 






0.733 




2.9 


7.71 






7*. 2 








5,0 


0. 17 






70.4 




0.744 




J. 7 


4.02 






76.3 




0.78Q 




6.1 


IS, 81 






76.2 




0.991 




5.0 


12.67 






75.2 




0.714 




2-6 


7.40 


-0. 140 




75. a 




b.m 




4-2 


ft. 10 






75. 0 


*Jfcfl8 


0. 706 




2.5 


7.20 




-0. 151 


75.4 


*S«9 


0.972 


-1.177 


1.901 


9.59 






74.5 



[0102] U±4>J: *&2»HI!4>l£*X--^U>X 
Si. 131 lKHtftB. Bl 2tt*o5@'C*bfc 

j: ^ a«ww>«i*&B ± u x<& 3 >m > h ^ * y 

teSgffifeK, Le(*7y4>?-fl*B6'iiLr'C4*Q, 
»8?^*ISLbi7T 4>*r~B*BLel»tTtttLt, 

fltil?*)X2*. (|I|I/>XM44>7t^>*/- 
tCcfcDttWsn. *fc, *S;fflmu>Xatcj:D7^ 

[0103] Stfc, 7 ^U0f^9KCCD^? 

>xior^B^ojAftx-Au>x$:ffit^ci^r' 



&Xtf£4te<^U>XTl?MT£<W. 

ttttB-cttJU^ 

[0 104] OJJWo&Jc^k, **fflKJ:*l£ftx 

30 ( i ) mavn b>xt*. ^isuoffi^EiMr'^^ci 
x. 

[0105] < 2 ) 1 U>Xtt. pfjBimOBX'A 

4Ci^eaiT*±l2 ( 1 ) (Cffi*toj£AX-AU> 
x. 

[0106] < 3 ) m2& 1 u >X«. 4MtillK(UIp9« 



-2 < <R1+R2>/ (Rl -R2) < -1 (2) 

★ ttjfctesattowfc ft x- a u > x 0 
[0108] ( 5 ) magi i u>x»tt, ££ft***>?fjs 

±*r*»*« i , 2 , ±ie ( i ) - < 4 ) 4>i»rftMc 

ia&G>j£AX-AU>X, 
P < S. 2 (3) 

[0109] ( 6 ) M29 1 U>XW« % i5Sa#&®£ 



R 1 : VI U 
R 2 : M 1 U 

■ca*. 

[0 107] (4) d;A«s®A*i7 0* «±"C^^Ci 

&&m±?&3BtioE. i F 2 . ±ia < i > - ( 3 ) ©i*r* 

0. 6 < <<t>0 -* l > x f a s 

fasp; #BB*irr* i^XOBAKB, 
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